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(54) PRODUCTION OF CARBONIC ACID ESTER 

(57)Abstract: 

PURPOSE: To provide a method for advantageously producing a carbonic acid ester by 
increasing the rate of reaction and sufficiently turning over a catalyst in synthesizing the 
carbonic acid ester using inexpensive carbon dioxide as a raw material. 
CONSTITUTION: The characteristic of this method for producing a carbonic acid ester 
comprises adding amines, phosphines, ammonium salts, phosphonium salts, alkali 
carbonates, crown ethers, etc., as a cocatalyst in reacting an alcohol with carbon dioxide in 
the presence of a catalyst composed of a metallic compound and producing the carbonic acid 
ester. 



http://wwwl9.ipdl.inpit.go.jp/PAl/result/detail/main/wAAAxxaiBDDA40722401 lPl.htm 3/1 1/2009 



<mn*mmr (jp) (i2) & H # irF & (a) iwmwmmsn 

#Hm-224011 

(43)&0gB 7^(1995) 8 )?22B 



(51) IntCL 6 




F I 




C 0 7 C 69/96 


Z 9279 -4H 






B 0 1 J 31/12 


X 






C0 7C 68/04 


A 9279-4H 






// C 0 7 B 61/00 


3 00 












»*Sro»10 OL (4 6S) 




4#S*6-18660 


(7i)misA 


000002004 










(22) a® b 


¥j£ 6^(1994) 2 8 15 B 




«««iEfcfcn i t e i3# 9 ^ 








M BE 
































tt*UiMJimflrJlMH2H*T5#l* BH?D 














(74)tt3A 




(54) imozm 









(57) 

ayjutajfrrsiaBtu &fommz&<vT, mat* 
*x*=9a4M. wtr^ua. ^^^>x-xjp 



-73- 



I 

[»#3U] &JSfcS«W^fcStt#©#ftT. 7JP 

3 - £ - Kfc&ifs se£ $ •stkiixx 5^ zmm? 

[11*82] flfcftEl E«o9Bt^lc*^T, »tt 

(i) 

AR 1 R 7 R 3 (1) 

<5t4>, R 1 . R 2 . R s «7jp*;ua, 7Jl^x;Wg 
Sfctt7'J-;PS5^T. R l . R J , R s ttlsj-Tfc 10 
«fcV>U S*oT^Tfc«kVi. Attg5&E^F£fcteU> 

[»#B3] M^lGttaaU#&£*»T. tttt 
iHK (2) 

BR 4 R 5 R 6 R 7 «X (2) 
<5W. R 4 , R 5 , R 6 , R 7 \i7)V^r)V&, 7)\>>r 
r;i4fc*fctt7'J-;i'S£*U R 4 , R 5 » R e » R 

[»#a5] »*«i85«©»ji^feir*>^T. nut 

-f5^/-;k l, 8-y7-tftf->i»n [5, 

4, 0] -7-£>7 ; -t:> (DBU) , l,.4-^7-!f 
[2, 2, 2] *i;!?y (DAB CO) *5,ktf 
1. 5-5^7^^^ D [4. 3, 0] -5-y*> (D 30 

bn) a^afcm*i«&±©fc£$rcfcs::£:&ft8 

(3) gfctt (4) 
Mj COs (3) 
MHCGi (4) 

«*. MJi7^*u^JSKT&igr. ) T^snstt 

[§»#E7] W*JBiI2®roSjg^lc*^r. ttftt 
«W<ME-«5£ (3) (4) -cs%sn*fls*«t 

m 

[»#89] »*«llE«©«ii^»Cfe^T, tttt 
flttt-HRSC (5) 

R. SnX ( .. (5) 
(it*. Rtt^Scl^V^l 2WKft*lKS&^U. 
XttAny>Sgf. mlil75S3©SHBt£«-f. ) "C 



ftBl¥7-2 24 0 1 1 

2 

m&b 1 0 ] mxm 1 $m.<Dm&nm\z&^T> m 

[0 0 0 1] 

i&m±<D*mm] *%mt7)izi-)\,t-mmm 

VU>«Mi. BE£. #'J#-#*-MJig^© 
[0 0 0 2] 

smziim^Tbz. v^bco^r\tmwz 

7?:/©ISB£fcS. 

[0 0 0 3] J ttomc>&fiL&tLT\*-fflt%#t7)l' 

*sff-3TMKxxx;n£-&«-r4»ffi^a5nT^ 

tt, 1*IIH45-11129*k:«liteLT«^r«l» Aft* 
^Bg60-58739^CttttjStt L-T#Wk SfbS&fci&K^ 

sts-is© £ t z-momm&m ^x-mtm 1 7)v 
tcAoy>^7;^;k x7.xji^a**<ai£-f 

£jfrt £ C i©^*i*-5. «F0B¥l-279859#ttt^« 
[0 0 0 4] 7;W3-JPtxK^*t*S^S 

-HT^Kxx^&^-r^^Sfe^tt-ps.s. ^sa 

56-40707^fcBffl7;V3**1J-'f m$ift\t?9>7)V 
HS©#fiT. 7;P3-;kt^»fl;IS*tS 

si£;s-&T^exxx^s^-r^^ft^B8*snTVi 

[0005] 

Kxx^Ji/S-&j«T5*ffi-ettitt4e<j!i5«-r^i4(o3fi^ 
-K<bM?!isffiffl-rs::a:. KSS©#fcT-eKf£;£fT3 



-74- 



(3) 

3 

co o o 6] *559!©ge<ja. «ffft=ttftiK*«jim 

[00 0 7] 

;i/££j£-r*Ki$LT, Ktfg$«£5i<-rs#i££SfcS 

StCMoifc. 20 
[0 0 0 8] *589Jfc»IJTSSttKtt, HKjS (6) 
(R» ) . M 1 (OR' ) <-. (6) 
(5t«K R« *>«fctfR 9 tt7JW+;i/Safctt7'J-JU» 

) Sfctt. HKS (7) 
(R 10 ) i MO (7) 

AH. R ! . R* RtfR^tUTtt^Jk X?;k n 

-7ntr;k i-y;nf;k n-7>;k 7x-;k h ao 

Sn, TiftWW^tlS. *«MfcafflT?**J^(Bf 
®7;ka-;m, «Atf^^/-;k x^/-;k 7n 
/v-;k ^y-^ojBi6»7^3-;k 7'j;u7 

[0 0 0 9] *»Wfciv»THS*<!>»ffci'baoT 

*»HlC«?r#«K*3W»4-lte6 (8) « 
R"-C (OR 12 ) a (8) 
(5M». R' 1 tt*»*fc»7^*A-»*fctt7U-;i« 

sat*. R ,2 tt7;i/*;us*fctt7U-;us?£^-r. ) 
x;k ^hiwxxyjMt&wtfsn*. sfcttK 

*«9HR5fi (9) 

ru-N=C = N-R 13 (9) 

( set. R 1 5 «7JV'*;vs*&tt->^n7;i'*;i'»*fc 



#ffl¥7-2 24 0 1 1 
[0 0 10] SfcttMA^l/ta^-y-^Stli 

"bAv>. *l8Wtaft:rir<5»)»ttttt-«a (l) 

AR l R l R s (1) 

(5$*. R i . r j . r 3 »7;p*;us. 7J^x;PS 
*fc»7 R 1 . R J . R 3 ttH-T"b 

T*9Tftt*tf. R 1 . R 2 . R s tl/Ttt^^k 
x^)k n-7ntf;k l-7ntr;k n-7>;k 7 
•jjk 7xx;k h'J;k 7x->;^af*t^^en-5. 
(2) 

BR 4 R 5 R e R 7 -X (2) 
(SC*. R< , R 6 , R 6 . R' tt7;i/*;PS, 7;^ 
x;l/£$fctt7'J-;i/S£SU R< . R s . R 6 . R 

ASST*oTfctA(fR < , R 5 . R 6 , R 7 tbX 
Nt>i?Jk x^jk n-7"ntf;k i-7"nfcMk n- 
7>;k 7U;k 7xx;k MJ;k 7x>/;w&£*«i* 

[0 0 11] *fc«7x'J>, b)Hi>>^tf>^#&7 

;k 1. 8--77'!fb!$'?n [5. 4. o] -7-<y> 
f±> (DBU) . 1, 4-S?71f^v'£n [2, 2. 
2] (DAB CO) i5.fctfl. 5-^7ifv^ 

D [4, 3, 0] -5-/*> (DBN) ^©"ggifiSt 

tt<b#fca**»f&n*. cnstt&wafcDT, 2@« 

±S:#ffl-r^Ct*tTl?5. £fctt-«5£ (3) *fttt 
(4) 

Mj COs (3) 
MHCOs (4) 
<#P. Mtt7Jk*'J^5IIg?SST. ) rKZftSit 

3, 12-^5ii7>4, lS-^^^^S. 18^7^ 
>6Wf5n5. ^fcfi-fea (3) Sfctt (4) T 

AHL 1 tl 2-*7 f >>-4» Nail5-i'7 l )> 

-5. Kti 8->?<7y>-6£<omit£wmtf$ti 

[0 0 12] *fctt-«;S (5) 
R„ SnXc. (5) 

XttADy>SSt. mttl75S3©S»**-r. ) T 
SSna^TSotRtbtH^fJK X?\>k n 
-T'DliJk i-^nlf;k n-^;k ^>^)k 's 
Sfc. XilttWDJU 7-nA. 7^f 



-75- 



5 

TfciA«p-h^x>x;i/*>ffi, got. IWfif 
6*15. E£*l*3©-Kte&3S&#BEtt 1 ~ 2 5 0 k g 
/cm 2 . JifSKttl 0~1 5 Okg/cm 2 ©«6B 
Sf5tifftt5 0~2 5 0"C, JifSKIil 0 0 
-2 0 01C©*8HT<&S. E^iaS^ffifffStR^ 

[0 0 13] 

[0 0 14] 

«t#8S#£ ©l*l£fi 1 0 0 m 1 © S U S $?©*- h 2 
rz.&*-b2U-zr<Dtom%3 0 kg/cm 2 ICH&L 

fc. ua>-5&. h^i/-yrtsiS#uaoi 5 cc 

KaHRL 2 4«fHS^-B"fc. 

I'-^rtCJETJttfft 100kg/cm ! \Z& bX^ft. 

h*f7 7J-\Z&r>ftigTi,1t. -£©*S*. 22. 9g© 

Slmbfctt!«lC»UT5 1. 2f&t;i/T$ofc. -r^t) 
•^«rtKtt2 5. 6 0IEU«:itlr^. 
[0 0 15] m&M2 
Jt#8Mtt£©rtgSl 0 OralcOSUSfifflt-hi' 
l/-?t^;-JH0ml. IUK&l/T3>7?;i'?X 

5g. mimtLTT-vyWfrTy*:- 

9A39?<f Fl. 8g, feNH&l/T^hMhU 
X3MH7. 2g£ffi2 ! *. £SK#;*#>^£$&# 
X£*AbT:*- hi/ U-^rt^K^X-C 3 ®g&L 
fttt- h ? l-^fflrtlES 3 0 k g / c m ! fcPSEL 
fc. l^2>&. tf-^U-^rtSJatfL^l 5 0"C 
CMS&U 8RrWS«S-B-fc. »&£«$©*- 
-^©EETJttlftl 0 Okg/cm' tjiUTUfc. # 

^57-<-(r < J:r)5>«fUifc. -£-©*§£. 11. 2gOg 

mi>*7)M&\mtnLtttem\zttLT2 5. of&*;i/ 
Tfc^fc. Tfcfc>-5«i«tti 2. 4iEi«GUfc::tii/4 
£. 

[0 0 16] ^Jg«a|3 
ft#8fittt©l*}£ai OOmlWSUSK©:*-^ 

h+->®0. 8g. SSMfittUTxh^^Wy^X 
VJiBtry-l HO. 9g, &*5WibT*;i/himb'J 
Og£tt&*> 



(4) ftgH¥7-2 2 40 1 1 

fc®-t-h>n>-7<D\H]£Z3 Okg/ cm 2 KISSEL 
fc. L*l>*«. 2— h^W-^rt^m^L-OOl 5 0t 

-7l*l©£EAtei!$Jl 0 0kg/cm l lc3§UTV>fc. 

ifyyj-xz&vftmbit. -e©*S£, 7. og©8K 
^^^©fi^jnbfcfttiatic^UTS 1. 2fg^T 

[0 0 17] ^8S0H 
«#gg#l? ©l*3Sfi 1 0 0 m 1 © S U S H©*- h V 
V-7\Z*9 0ml, ttSt£b-c$W;i^x 
b*->«|0. 8g. »«KtUTh'Jx^75>0. 
5g, TOiLTtJl'hftihW^HO. 0g£ 

* W-^|*3?£:^K^7,T 3 h ? 

©l*ffi£ 3 0 kg/cm 2 iCEBSbfc. tf- 
h^W-^rtS*»bo^l BOCCMRU. 8^fMS 
a? fcS-ttfc. »JtK*a*0*- hi7W-^rt©JEE*tt#Dl 
OOkg/cm' t3iUTV>fc. ftiP&afrTS&Ktf 

flrLfc. *©«£$» 1. 6gfflKtiJ^WtiH 

Ufc»St»CttbT7. 2ft*;WT*ofc. r*t>-6tt*K 

[0 0 18] *JfiW5 
»#g@tt€f © ft^fi 10 0m 1 ©SUSK©^— Hi7 
^W^Z-JHOml, WMt^UT^^JW^X 
30 V*ism. 8 g, l!)tt«tbTDBUO. 7g> K* 
JWiUT^JH-I^Kh'JX^H 0. 0 g £tt&#, K 

*&m.X7.T- 3 E@&L;fc&*- V—7©f*|BE£ 3 
Okg/cm 2 fcW&bfc. *-h^U-^ 
rt&S^Uo^l 5 0t:fcln^U 8^R^3*fc. 
iD3t5^©^-Hi7V—^rt©ffi*«*51 0 0 kg/ 
cm 2 KiSLTUfc. ftSI«S#-rs^K^XSttm 

*©«f*. 1. SgCKK^X^WA^tSLTViS*^ 

ICML/T8. 2« ; t;kT*ofc. -r;fet>^tt!««4. 1 

[0 0 19] HSS^6 
Jt»gS#^©rt§*l 00ml©SUSll©t-h? 

H*->®0. 8g, aMffitl/ThU7iZJl/7*X7 
<f>l. 3g. R*3WiUT**MlF«h'JX^JH 
0. OgSttii*. ^K^X^>^e.KKjtfXS3IA 

50 h^W-^©l*lES3 Okg/cm 2 fcSSSUfc. 



-76- 



7 

*-b*v- zmzmnv-j? 1 5 o-cicms 

U 8PSfflgrt;31i-fc. JIDi»Sj£:«f©*- h*b-7rt 
©ffirtttHSll O0kg/cm 2 fCJSbT^fc. ftljmg 

-f-IC«kO»*fUfc. *©ite*. 1. 7g©K&^^ 
JW^bTt»*«W*«a*l&. fefcbfcKKv**? 1 

[00 20J fmffl7 
«#8E##©l*P§Sl 0 0mlOSUSSffl*-hi' 

b*'>®0. 8g, JftfKSttbTKi CO, 0. 3g, 
R*SOtbT*^h»Kh'J^^;H 0. Ogfcttii 

- 3 Efiftbfcg:*- hi? b-7©rt 
K3 0kg/cm ! ICH&Lfc. b***», ^ 
]/-7mtftWLz>n 1 5 0*C(Cin8!!U 8^WS*£:$ 
•t£fc. taf&B.fetir<D*-htn'-7f*i<D&J]\mi 0 0 
kg/cm 1 fcSbTl^fc. fegllHhPrsfHttfXt 

ft. -eOiS*. 1. 9g0MM5>*?JW«£j*bTV»* 

«WHSB3n/t. £jSbfc&KS>*3\iMDSf;M&!nibfc 
«*fc»bT8. efrEil/Tfe-sfc. fttto'SjlMitt 
4. 3|5I*£bfc::£ICfc£. 
[0 0 2 1] fU60lJ8 

ffi#8Btt€r©i*i£fii 0 0ml OSUS«Ot-Fi' 

b*~>®0. 8 8. ftttiibTl 8-^7^>-6 
0. 7g, R^JBtUT^hfttthU^^H 0. 0 

- hi? U-^SM^X-C 3 BWtUfc**— h * 1/ 
-^ff*3 0kg/cm ! KMl&bfc. btf>*&, 
^■-hi/U-^&mWL-D-Dl 5 CCfcOngftb. 81$ 

RlOOkg/cm 1 fcaUT^fc. «tf3&5S#TS& 

9#*rbfc. ^©JS*. 1. 5g0Mt?;l?jkP£jft 

«nb&»tfc»bT6. 8ft^T»o&. -r&fcS 
/SSttt3. 4ErtEbfcCtC&<5. 

[0 0 2 2] ^Jg^9 
jf#8Btt£©ft£Sl 0 0ml ©SUSS!©*- h£ 
l/-^?y-A10ml, m*b\,T97*fW* 
b*->80. 8g, 8&»S£bTK 2 CO, 0. 2gi 
18-f7')>-6 0. 7g, K*»ibT*^M|f 
ShU^WHO. 0 g K&#X# 6 

K&tfXS^AbT*- h * b-7l*9&&K;tf XT 3 0 
iiLfcSt- h ? k-^OrtS$ 3 0 k g / c m 1 \Z 

5 ox; tunas u mmsLfa-sntz. mi&E.i&m<D-t- 



(5) ftBS¥7-2 24 0 1 1 

8 

b2V--?ftV>m.1)\m\ 0 0 kg /cm' fcjibT^ 

fc. »^s#-r5^K^xsttmb, e^sax* 

DVh^^-fc.fcO^tfbfc. *•©£«. 2. 5g 

©^Kv'^^W^bT^^^S^nfc. £&b 
fc^K^^^KDfiliSDDb&ttfill^bTl 1. 2fft 
^T&ofc. -rfcfc>£«Stli5. 6|ei(EUfcj:tlc^ 
•5. 

[0023] mmmi 0 

Jf#Sl@ff#©l*3£Sl 0 0ml©SUSS©*-hi' 

20 u-^ir^^y-;n omi, fssttbTi^gs/i^* 
h**>®0. 8g. SMMttbTS^^S^nn* 
0. 8g. MimthT-*)VY&mb*)*?-)V\ 0. 0 

-h* k-^SKe^XT 3 EH»bfc«:*- h * b 
-^©HffiS3 0kg/cm ! tcPSbfc. L*«ft. 
^-h^b-^rtSr^bO^l 5 OtfcinlU/. 81$ 
WRJtfStffc. j»&E£l$©;*-b*b-:/rt©E;M4 
ISllOOkg/cra 1 lC3§bTV>&. »»«a#-r5K 
Ktfx&ttliib. EffciSfctfX^avhi^^-Ki.fc 
a? iptfflrbfc. *©*§S. 1. 4goS8l^?JW«t« 

[0 0 2 4] tfcgflll (HiBWltCOitlB 

m#mmme>f*}®mi oomicsussct- 
b-^fc/^y-;n omi, ttttttbry^wy^ 

h*->®l. 5g, K*5Wi:bT*;i'hSm*5 1 ;i'3 

5. egstta*. mmn e>&&i}**mA 

bT*- h ? W-^rttiMW XT 3 EB&bfc&:t- 
50 h?l/-:?©l*)JE€:3 0kg/cm J fcWfibfc. b*> 
:t-b*b-7l*l£}a#b00 1 5 O'CfcMft 
U 2 4l$|yiE£3i*fc. »JlftS^©*-h^b-^ 
(*)©JEE2)«1 OOkg/cm 1 K«bTV»&. *&W&& 
fttZ&kmXZ&filBiU K&mZJJZitnirbif?? 
-<-£«); 9 #*rb£. *-©£*, 5.'7gCO^K^^? 
JVrt<*f£bTV>£»;fW8B3nfc. ft*b&iU«5?/^ 

^©Btegsin b ttlKCtt bx. 12. 8fg*»Tfco 

6. t&t>*>mmtt6. 4Embitz\t\zu^>. 

[0 0 2 5] Jt«EW2 (*660iJ2£©itt» 
40 }t#ggtt#CDI*j£Sl O 0ml OSUSSO^-hi' 
b-7(C^^/-;H 0ml. ttHtbT^^Ui?^ 
h*->®l. 5g. K*ffli-€-T*;i^#tt.*5 1 ;i'l 

7. 2g£ttM, Ke^#>^&^K^S«A 
bT^- h ^ b-^ft&KK^XT 3 ESglbfcS*- 
h?U-7©f*3JI£3 Okg/cm 1 ICHSbit. b*^ 
SS> *-h^b-7rtSr3S^bt3-Dl 5 oricUniSi 

u 8^ws*£;s-&fc. ln^s^o*-h^b-^rt 

©ffi^fil 0 0k g/cm J (CSbT^fc. 
50 -ICiO^Wbfc. -€-©ife*, 2. 2g©MKv>*? 1 ;U 



-77- 



9 

<D&\mmbtzmm\zMLr. 5. omwv$>?rz. 

[00 2 6] 



&BB¥7-2 240 1 1 

10 

•an tan?!?. KKxx^s^jtcaie-rscit^T 



-78- 



